: Automatic recognition algorithm for ellipses. (A) Example screen shot of a stimulus in the hard perceptual condition with world state 11, i.e. an almost circular ellipse. (B) Points of the same stimulus that can be paired to neighboring points in the next stimulus frame. (C) Points that can be paired across frames and have similar estimatesâ w of the vertical semi-axis a w . The histograms show the frequency of the estimatesâ w of the points considered. (D) Accuracy of the recognition algorithm in identifying the elliptic shape.
: Changes in mutual information and expected utility. (A,B) Subjects' stimulus-response pattern are quantified by mutual information values between stimulus and action across experimental conditions with easy, medium and hard perception in panel A and slow and fast reaction time in panel B. (C,D) Change in subjects' expected utility across experimental conditions with easy, medium and hard perception in panel C and slow and fast reaction time in panel D. The dashed line is the diagonal that indicates no change across conditions. Each data point corresponds to a subject. Figure S3 : Non-optimal priors. (A) Utility-information efficiency frontier. The solid gray line corresponds to the optimal efficiency of a bounded rational decision-maker, the solid orange line shows the efficiency frontier with the fixed prior of equation 13. The six emphasized data points correspond to subject S09 for who the stimulus-response distribution is shown below. (B,C) Level selection. The solid line in panel B shows the mean level selected by a bounded rational decision-maker with non-optimal prior 13. The solid line in panel C shows the utility that it is expected to be obtained by the bounded-rational actor with non-optimal prior in each level. Each data point corresponds to a subject in a particular condition, with the same subject S09 emphasized. The shaded region indicates the signed standard deviation. (C) Level selection. The solid line shows the mean level selected by a bounded rational decision-maker with non-optimal prior 13. Each data point corresponds to a subject in a particular condition, with the same subject S09 emphasized. The shaded region indicates the signed standard deviation. (D) Theoretical stimulus-response distributions for different points along the orange efficiency frontier closest to the data points of subject S09. (E) Stimulus-response pattern of subject S09 for comparison against the theoretical distributions. Figure S4 : Non-optimal priors. (A) Utility-information efficiency frontier. The solid gray line corresponds to the optimal efficiency of a bounded rational decision-maker, the solid orange line shows the efficiency frontier with the fixed prior of equation 14. The six emphasized data points correspond to subject S09 for who the stimulus-response distribution is shown below. (B,C) Level selection. The solid line in panel B shows the mean level selected by a bounded rational decision-maker with non-optimal prior 14. The solid line in panel C shows the utility that it is expected to be obtained by the bounded-rational actor with non-optimal prior in each level. Each data point corresponds to a subject in a particular condition, with the same subject S09 emphasized. The shaded region indicates the signed standard deviation. (C) Level selection. The solid line shows the mean level selected by a bounded rational decision-maker with non-optimal prior 14. Each data point corresponds to a subject in a particular condition, with the same subject S09 emphasized. The shaded region indicates the signed standard deviation. (D) Theoretical stimulus-response distributions for different points along the orange efficiency frontier closest to the data points of subject S09. (E) Stimulus-response pattern of subject S09 for comparison against the theoretical distributions. Figure S18: Binomial model. Best fitting parameter values for θ for all subjects and conditions. As expected, the parameter θ decreases when the conditions are more difficult.
Figure S19: Thurstonian model. Best fitting parameter values for σ for all subjects and conditions. As expected, the parameter σ increases when the conditions are more difficult. 
